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ABSTRACT

As humans move into more remote areas wildlife are displaced and there are an
increasing number of human-wildlife interactions. Human dimensions research is
important in order to understand social components necessary to maintain healthy
wildlife populations while also maintaining healthy relationships between wildlife and
the local community. In upstate South Carolina, the number of wildlife nuisance calls
received by the Department of Natural Resources has increased. More importantly,
wildlife populations, particularly the American black bear (Ursus americanus), continue
to move into urban areas. The following study explores black bear encounter report calls
coming into the SC Department of Natural Resources (SCDNR) from residents in four
upstate SC counties. An emphasis is placed on determining the location of each encounter
within the wildland-urban interface to show which calls are most common and the habitat
type for where the calls originate. Using nuisance report forms collected by SCDNR
officers from 2009 to 2011, GIS technology was utilized to map the locations of
encounters calls within the wildland-urban interface of SC. Additionally, relationships
between each report variable (encounter type, encounter location, encounter details, and
first action taken) were explored and analyzed by county among years. Findings suggest
that the majority of bear encounter calls result from encounters within low to medium
housing density areas with intermixed vegetation. Additionally, encounters throughout
each year and county show no distinct patterns. Since there is little information on bearhuman conflicts in the wildland-urban interface, the goal of understanding where the calls
originate in the wildland-urban interface and which calls were most common was
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achieved. Ultimately, this new information will help create strategies for reducing the
number of received calls and assisting in allocation of educational resources.
This thesis is written in the format of a journal article to be submitted to the
Journal of Environmental Management. It is formatted in accordance with the Journal of
Environmental Management article submission guidelines.
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Abstract

As humans move into more remote areas wildlife are displaced and there are an
increasing number of human-wildlife interactions. Human dimensions research is
important in order to understand social components necessary to maintain healthy
wildlife populations while also maintaining healthy relationships between wildlife and
the local community. In upstate South Carolina, the number of wildlife nuisance calls
received by the Department of Natural Resources has increased. More importantly,
wildlife populations, particularly the American black bear (Ursus americanus), continue
to move into urban areas. The following study explores black bear encounter report calls
coming into the SC Department of Natural Resources (SCDNR) from residents in four
upstate SC counties. An emphasis is placed on determining the location of each encounter
within the wildland-urban interface to show which calls are most common and the habitat
type for where the calls originate. Using nuisance report forms collected by SCDNR
officers from 2009 to 2011, GIS technology was utilized to map the locations of
encounters calls within the wildland-urban interface of SC. Additionally, relationships
between each report variable (encounter type, encounter location, encounter details, and
first action taken) were explored and analyzed by county among years. Findings suggest
that the majority of bear encounter calls result from encounters within low to medium
housing density areas with intermixed vegetation. Additionally, encounters throughout
each year and county show no distinct patterns. Since there is little information on bearhuman conflicts in the wildland-urban interface, the goal of understanding where the calls

originate in the wildland-urban interface and which calls were most common was
achieved. Ultimately, this new information will help create strategies for reducing the
number of received calls and assisting in allocation of educational resources.
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1. Introduction
A recent increasing trend in report calls regarding black bears has been noted in
the upstate portion of South Carolina, called the Blue Ridge Escarpment. SCDNR has
taken action in response to an increase in black bear encounters being reported to the
management agency. These calls typically come into SCDNR from residents of SC at a
rate of 200-300 per year. The focus of this study is to use these report calls to explore the
issue of human-wildlife conflict by examining the encounters being reported in upstate
SC.
History shows that humans and wildlife have always had conflicts, most notably
in colonial times (Garshelis, 1989). In the early settlements of America, the pilgrims
brought with them the traditional European belief that wilderness and its animals were
vermin to be eradicated for the benefit of the entire community (Kellert, 1985). Large
predators, such as the American black bear (Ursus americanus), hereafter referred to as
black bear or bear, were considered a nuisance and a danger to crops, livestock, and
families. Black bears were extirpated in South Carolina, as in many other colonial
settlements, because colonists believed that bears were a threat to their way of life (Ruth,
2011). In the 19th century, black bear populations diminished due to indiscriminant
killing and loss of habitat, especially in the southeast (Miller, 1990; Hristienko and
McDonald, 2007; Ruth, 2011).
Gradually, federal and state agencies implemented conservation efforts after the
recognition that bear populations were severely declining (Miller, 1990). The idea of
species conservation developed from Aldo Leopold’s theory of game management
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(Adams, 2005). Leopold (1933) believed that one way to maintain healthy populations of
wildlife was to limit the number of animals that can be hunted in a season. Game
management soon transformed into wildlife ecology by transitioning from species
specific to ecosystem specific (Adams, 2005). As a result of practicing game
management and the understanding of human-wildlife dimensions, black bear
populations in the US began to climb in the early 20th century (Garshelis and Hristienko,
2006).
Large mammals have a high potential for human-wildlife conflicts due to human
encroachment into wildlife habitats (Peine, 2001; Beckmann and Berger, 2003; Zach et
al., 2003). Laliberte and Ripple (2004) report that large carnivore populations are more
likely to diminish in areas that have a high human presence. Additionally, it is stated that
contractions of wildlife species’ ranges were directly related to the settlement of North
America.
Black bears have lost more than 90% of their original habitat in North America to
human development, and their range continues to decline (McLean and Peyton, 1990;
Schoen, 1990). With an increasing black bear population in the US, there becomes a
potential increase in the number of human-bear encounters as the human population also
continues to rise (Hristienko and McDonald, 2007; Lowrey et al., 2012). Conflicts
become inevitable when humans and bears share the same habitat.
Human-bear conflicts develop for a variety of reasons. For one, human-sourced
food, such as garbage, birdfeeders, and pet food are common among urban and rural
landscapes (Schoen, 1990). The easy availability of food invites bears from neighboring
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wildlands to come into human developments (Beckmann and Lackey, 2008).
Additionally, human encroachment into undeveloped wildlands is causing stress on bear
populations (Peine, 2001). Both food availability and encroachment lead to a number of
human-bear interactions and each interaction may be positive or negative.
One area with an especially high likelihood of human-wildlife conflicts is the
wildland-urban interface (WUI) where undeveloped public and private lands border
urban developments (Peine, 2001; Lee and Miller, 2003). However, very little is known
about the spatiotemporal distribution of human-wildlife encounters in these areas
(Baruch-Mordo et al, 2008). With growth of human settlements into these wildlands,
more information is needed about the type and frequency of encounters and conflicts.
Although research utilizing spatiotemporal distribution of wildlife species has
been used frequently (Buckland and Elston, 1993; Augustin et al., 1996), information
regarding locations of encounters of wildlife species with humans is relatively unknown.
Currently, information regarding human population factors in conjunction with data on
the human-black bear behavior in and around natural areas is needed (Beckmann and
Berger, 2003, Baruch-Mordo et al, 2008) to understand the interactions that have or are
likely to occur.
Given that perceived threats from wildlife generate calls into management
agencies (Treves et al., 2010) and report calls from the public in upstate South Carolina
have been increasing (T. Wactor, personal communication, October, 2011), more
information is needed regarding the type of report, the proximity of caller to the
wildland-urban interface, and other report characteristics. Information of this nature can
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be used to direct management efforts more efficiently to reduce perceived conflicts and
allocate educational resources.
Research about report calls to management agencies is lacking and little is known
about the spatial distribution of encounters in the wildland-urban interface. Accordingly,
this research focused on two main goals. First, an investigation into the pattern of
reported bear encounters in upstate South Carolina was implemented with the goal of
identifying whether there were significant differences in the encounters by county.
Second, information regarding location of the encounter within the wildland-urban
interface of upstate South Carolina was then gathered and spatially displayed using
ArcMap 10.1. Encounters were analyzed to show the percent distribution of calls within
low, medium, and high housing density areas, as well as in areas with varying levels of
vegetation. The following study explores black bear encounter report calls coming into
the SC Department of Natural Resources from residents in four upstate SC counties.
Specifically, calls were examined in the form of call reports received by the SCDNR for
the past three years to answer the following questions:
1. What report type, location, details, and actions taken were most common
between each of the four counties from 2009 to 2011?
2. What report type, location, details, and actions taken were statistically the most
different between each county from 2009 to 2011?
3. Where do the reports occur within the wildland-urban interface of South
Carolina?
2. Literature Review
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2.1. Human Dimensions of Wildlife Management

Much study has been devoted to the connections between wildlife and habitat;
however, focus has shifted to include a social element (Purdy and Decker, 1989;
Manfredo, 1989). During the 1970’s, the public became increasingly involved with
management agencies, creating the need for a new social division of wildlife
management, termed human dimensions of wildlife management (Curtis et al, 1993).
With this new division of management came a new set of research priorities. Manfredo
(1989) suggested that the priority of human dimensions studies must be to examine
hunter satisfaction, evaluate non-consumptive use of wildlife, research the economics of
wildlife values, and guide implementation of policies. Additionally, challenges for this
management division include communicating scientific research to the general
community and lawmakers as well as the development of human dimensions theory.
Overall, the goal must be to demonstrate to managers and public stakeholders how this
research may actually be utilized (Manfredo, 1989).
Additionally, human dimensions research emphasizes the need for human
perceptions, attitudes, beliefs, and values to be included in wildlife management decision
making (Gigliotti and Decker, 1992). Therefore, human dimension of wildlife studies
aim to identify how people live with wildlife, how they are affected by wildlife, and how
they are affected by wildlife management (Majic, 2003; Decker et al., 2001). Human
dimensions research also helps determine types of human-wildlife interactions, identify
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conflicts, form partnerships between agencies, define stakeholder values and understand
stakeholder input (Majic, 2003). It has been reported that the most frustrating but
valuable part of a wildlife manager’s job is working with the public (Manfredo et al.,
1998).
Human dimensions studies are also an important component in wildlife
management decision making. The most important and recognized benefit of using
human dimensions research is to provide management plans that are socially acceptable
and therefore more robust (Hendee, 1974; Curtis et al, 1993; Manfredo et al., 1998; Agee
and Miller, 2009). Studies of this nature demonstrate that not all people have the same
values, making perception of wildlife conflict issues different among different
demographics and even between agencies and stakeholders (Peyton and Langenau, 1985;
Agee and Miller, 2009).
Given that human dimensions studies recognize that various stakeholders have
differing values regarding wildlife laws and policies, it can be assumed that each
community stakeholder will have different views about what constitutes nuisance wildlife
and the action needed by management agencies (Peine, 2001; Whittaker et al., 2006; Don
Carlos et al., 2009). Therefore, as human dimensions researchers, not only it is important
to understand nuisance wildlife behavior, but it is also important to understand the
behavior of humans regarding nuisance wildlife conflicts (Spencer et al., 2007).

2.2. Human-Bear Conflict: Causes, Trends, and Challenges
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A topic that remains of particular importance in the field of human dimensions
research is human-wildlife conflict management. There are various causes of humanwildlife interactions. For black bears, availability of human-sourced food (garbage,
birdfeeders, crops, and pet food) (Schoen, 1990; Hristienko and McDonald, 2007;
Spencer et al., 2007) and human encroachment into wildlands are causing the number of
interactions between humans and bears to increase (Peine, 2001; Whitmer and Whittaker,
2001; Zach, Milne, and Dunn, 2005; Don Carlos et al., 2009).
Black bears are a particularly interesting wildlife species to study in the context of
human-wildlife interactions. Given that bears are omnivorous, opportunistic, and
independent, the likelihood of bears utilizing human-sourced food is high (McCullough,
1982; Schoen, 1990; Clark and Pelton, 1999). Because a bear’s feeding strategy is to get
the most food with the least effort, garbage is an easy food source for bears; it is
replenished frequently, is predictable, available year-round, is close together, and requires
little effort to obtain (Beckmann and Berger, 2003; Hristienko and McDonald, 2007).
Additionally, bears have a high capacity for learning, giving them the ability to exploit
resources from a large variety of habitat types (Schoen, 1990; Clark and Pelton, 1999;
Spencer et al., 2007). Their wide ranging movements, long life, and intelligence cause
them to interact with humans through livestock and crop depredation, property damage
due to human-sourced attractants, and general threat to public safety (Schoen, 1990).
As bear and human populations continue to rise, the tolerance level regarding
bears may be decreasing in some communities (Hristienko and McDonald, 2007). One
study conducted in two Colorado communities with high nuisance bear conflicts reported
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that 50% of people surveyed had a generally positive view of black bears, while 35%
remained neutral (Don Carlos et al., 2009). However, as new developments spring up in
or near undeveloped wildlands, black bear interactions may increase and may challenge
these perceptions. Hristienko and McDonald (2007) report that if bear populations
continue to grow without human interference or education, tolerance levels will decrease
among communities, creating more management problems.
One challenge in managing human-wildlife encounters that makes bears unique
is that they are a large mammal that has potential to threaten public safety (Hristienko
and McDonald, 2007). Another challenge is that bears will change their natural behavior
in the presence of human-sourced food, making food-conditioned bears a perpetual
problem (Peine, 2001; Beckman and Berger, 2003; Hristeinko and McDonald, 2007; Don
Carlos et al., 2009). Finally, given that both human and bear populations are showing a
growth trend, studies about type and frequency of human-bear encounters are an
important component in black bear management, especially in the wildland-urban
interface.

2.3. Human-Bear Interactions in the Wildland-Urban Interface

Since the 1940’s, Americans have been making a steady move back into rural
landscapes (Davis, 1990). Therefore, in addition to human-sourced food, human
encroachment into wildlands has also increased the occurrence of human-black bear
interactions (Peine, 2001; Whitmer and Whittaker, 2001; Woodroffe et al., 2005; Don
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Carlos et al., 2009). The zone where human developments meet wildlands has been
termed the wildland-urban interface, or WUI (Davis, 1990; Lee and Miller, 2003,
Radeloff et al., 2005).
In America, it has been reported that 9% of land area is considered wildlandurban interface and that 39% of homes sit inside this zone (Radeloff et al., 2005). It is
widespread in the southeastern United States due to rich wildlife habitat and high urban
sprawl. Specifically, the southern Appalachians, including upstate South Carolina, carry
the greatest extent of wildland-urban interface in the country (Radeloff et al., 2005).
Typically, the wildland-urban interface is used by fire management agencies and
was developed to predict the likelihood of wildfires threatening human developments like
buildings and houses (Radeloff et al., 2005). The definition of the WUI uses two
variables: housing density from the U.S. Census and land cover from the National Land
Cover Dataset. Housing density is measured in number of houses per kilometer and land
cover labeled as ‘wildland’ includes forests, grasslands, shrubs, wetlands, and clear cuts.
Excluded from this are pastures, orchards, and crop rows (Radeloff et al., 2005). The
distance to which these WUI areas are buffered is determined by the California Fire
Alliance (2001) and is a total of 1.5 miles, approximately the distance at which fire can
be spread by airborne burning debris. Although the wildland-urban interface is typically
used in the context of wildfire management, it is also a good measure of wildlife habitat
surrounding urban areas. The wildland-urban interface has been used in research of
various avian species (Boren et al., 1997), as well as elk (Lee and Miller, 2003), cougar
(Dickson et al., 2005), and feral cats (Guttilla and Stapp, 2010).
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Bears occurring in the wildland-urban interface create problems for the public and
the various management agencies by treating suburban woods as their sanctuary
(Hristienko and McDonald, 2007). These urban zones act as a refuge for bears, providing
them with protection from hunters. These zones also draw in bears because of the
availability of human-sourced food (Beckmann and Lackey, 2008). However, the
presence of black bears in the wildland-urban interface does not only change their
behavioral patterns, it can also be potentially detrimental to their populations. For
example, Beckmann and Berger (2008) showed that mortality for bears was significantly
higher in areas considered urban and that reproduction decreased for urban bears as well.
When the communities in these wildland-urban interfaces feel threatened by a
black bear, concern for safety generates complaint and report calls into management
agencies (Treves et al., 2010). In the past few decades, complaint trends have risen
(Whitmer and Whittaker, 2001; Spencer et al., 2007; Baruch-Mordo et al, 2008). A 2007
study showed that of 48 agencies surveyed in North America, on average over 43,000
complaints were recorded annually with 82% of respondents stating that black bear
complaints were “common”, “increasingly common”, or a “serious problem” (Spencer et
al., 2007). More importantly, these conflicts are not evenly distributed over time and
space (Baruch-Mordo et al, 2008). Each community in the wildland-urban interface will
have different conflicts, challenges, and solutions to bear-human interactions.

2.4. Spatial Distributions of Wildlife Complaints
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The use of spatial modeling techniques in wildlife management is not new
(Buckland and Elston, 1993; Augustin et al., 1996). Specifically, spatial and temporal
distribution analysis has been used to investigate human-wildlife conflicts such as
wildlife-vehicle collision (Dussault et al, 2006; Mountrakis and Gunson, 2009), crop
depredation (Naughton-Treves, 1998; Linkie et al., 2007), and livestock predation
(Treves, et al., 2004; Gusset et al., 2009). A 2008 study showed that in northern New
York, interactions between humans and wildlife were not random. Reported interactions
were clustered in areas with suburban housing densities (Krester et al., 2008).
To fully understand black bear-human interactions, social and biological research
must occur in order to implement best management practices (Don Carlos et al., 2009).
One study developed a new predictive modeling tool to help identify areas with high
potential for human-bear interactions in Montana (Merkle et al., 2011). Another study
identified the spatial distributions of human attitudes toward management strategies to
help managers identify possible support or threats against the population recovery of
bears near a preserve in Texas (Morzillo et al., 2007).
However, there is little information regarding the spatial distribution of reported
wildlife complaints (Baruch-Mordo et al, 2008). Perceptions and attitudes about wildlife
are theoretical until they are based on experience with a wild animal and in this case, a
black bear. Therefore, there is need to attain spatial and temporal information regarding
bear behavior (Beckmann and Berger, 2003) and human complaint behavior regarding
the perception of nuisance bears from experience with the bears (Lowrey et al., 2012).
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2.5. Black Bears in South Carolina

One instance where spatial information regarding reported black bear-human
interactions needs further investigation is in the upstate of South Carolina. Historically,
black bears thrived in the United States, existing in 39 out of 50 states (Still and
Butfilowski, 2005). However, their population declined when European settlers arrived
(Hristienko and McDonald, 2007). Much of the decline in population was due to over
killing and habitat loss (Miller, 1990). This pattern of population decline was also seen
in the mountains of South Carolina (Ruth, 2011). Like other large mammals in the US,
the black bear was almost extirpated from its native home. When a national conservation
movement developed, the black bear became considered a game species, therefore
protecting it from indiscriminant killing (Adams, 2005). Subsequently, in SC the black
bear became a federally protected species in the mid-1960’s (Ruth, 2011). In the United
States, the agency that controls federal wildlife laws is the Fish and Wildlife Service
(USFWS), an agency under the Government’s Department of the Interior (USFWS,
2008). For best management practices, the USFWS works together with States, Tribes,
non-government organizations and other local agencies. In South Carolina, the agency in
charge of black bear management and regulation is the South Carolina Department of
Natural Resources (SCDNR) (Still and Butfilowski, 2005).
Additionally, in 2010, a law passed allowing the South Carolina Department of
Natural Resources to become the agency in control of all bear hunting seasons in SC
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(Ruth, 2011). Currently, the black bear is listed as a protected game species in South
Carolina, requiring hunters to have a special permit to hunt them (SCDNR, 2011-2012).
South Carolina black bears typically weigh less than 400 pounds (Ruth, 2011;
Still and Butfilowski, 2005). Their fur can vary in color from light brown to jet black and
can even sometimes be white. They have large claws, short tails, round ears, and can
walk on two legs (Still and Butfilowski, 2005; Ruth, 2011). While black bears can be
considered predators, ninety-five percent of what they consume is fruits and other
vegetation (Still and Butfilowski, 2005).
While black bears occur throughout the state of SC, the area with the highest
population of bears is in the mountains. The mountain black bear range is part of the
southern Appalachians and is comprised of three counties: Oconee, Pickens, and
Greenville. In these counties, the bear population is expanding southward and continues
to grow (Still and Butfilowski, 2005). Bears can thrive in close proximity to human
settlements as well as in the wilderness (Schoen, 1990). This extreme adaptability causes
there to be a large number of human-bear conflicts in South Carolina (Hristienko and
McDonald, 2007; Ruth, 2011). Spencer, Beausoleil, and Martorello (2007) reported that
the estimated bear population was around 1,150 individuals with 160 complaints per year.
However, the resident reports being received by SCDNR are increasing (Spencer et al.,
2007; T. Wactor, personal communication, October, 2011) and the most common
complaints come from increased bear activity in residential and community areas (Still
and Butfilowski, 2005). According to information from the SCDNR website, there were
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an average of just over 296 nuisance complaint calls per year from 2005 to 2011
(SCDNR, 2011).
As the bear and human population both continue to grow, it became apparent that
a new plan was required to better address the increasing conflicts. In 2011, a bear
management plan was drafted by SCDNR that outlined the state’s main management
goals (Ruth, 2011). These included maintaining a healthy bear population, dealing with
human-bear interactions in a proactive and successful manner, and to fund future bear
research in the state. The new plan recognizes the importance of understanding humanbear dimensions and calls for research to help understand the current and future humanbear interactions in South Carolina (Ruth, 2011).
Therefore, this study investigated the question of which subcategory of each
report variable (encounter type, encounter location, encounter details, and first
management action taken) was most common and which of those variables were
statistically different between counties. Additionally, the spatial distribution of black bear
reports was analyzed with the goal of understanding where the calls originate within the
wildland-urban interface of upstate South Carolina. This study was implemented with
the purpose of helping to create management strategies for SCDNR that could potentially
reduce perceived conflicts and assist in allocation of educational and managerial
resources.

3. Methods
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3.1. Study Area

The South Carolina Piedmont Region meets the southern end of the Blue Ridge
Mountains forming the Blue Ridge Escarpment, a habitat rich portion of upstate South
Carolina. Counties surrounding this area include Oconee, Pickens, Greenville, and
Spartanburg (Figure 1). Upstate SC is comprised primarily of forest,
agriculture/grassland, and urban areas. Over 12 million acres in SC are forested
(Fairchilds and Trettin, 2006) with 60.5% of residents living in urban communities (U.S.
Census Bureau, 2000). Therefore, this area is of great interest for studying human-bear
interactions because of its high urban population and large amount of potential bear
habitat.
In 2010, Oconee County had an estimated total population of 74,273, with just
over 118 people per square mile. The county totals just over 625 square miles (U.S.
Census Bureau, 2012). Pickens County’s total population was estimated to be around
119,224 people in 2010 (U.S. Census Bureau, 2012). In total size, Pickens County covers
just less than 495 square miles with an average of about 210 people per square mile.
Greenville County has the largest population of the four counties of interest with a 2010
estimate of 451,225 people and roughly 575 people per square mile (U.S. Census Bureau,
2012). Additionally, Greenville County totals around 785 square miles. Spartanburg
County is the largest county of interest with a total of about 808 square miles (U.S.
Census Bureau, 2012). The population is smaller than that of Greenville County at
around 284,307 people with an average of 352 people per square mile.
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3.2. Bear Encounters

In South Carolina, typically interactions with black bears are reported by residents
to the SC Department of Natural Resources. Reports can be made 24 hours a day, 7 days
a week. These reports are written up on a standardized report form by the SCDNR when
a call comes in and is used department wide (Figure A-1) and organized by month, year,
and county. Bear report data between 2009 and 2011 was supplied by the SCDNR and
included report forms between 2009 and 2011. Information was logged by DNR
personnel at the time of each report call for each complaint and recorded on the
standardized form. Each form documented the time, date, address, and phone number of
the call, Universal Transverse Mercator (UTM) coordinates, as well as any additional
information given by the caller. Important variables (encounter type, encounter location,
encounter details, and first management action taken by SCDNR) were recorded by DNR
personnel and reclassified by the researcher into similar subcategories for analysis. All
report forms were input into an Excel spreadsheet and organized accordingly. In order to
summarize and find differences in the reported bear encounter variables (encounter type,
encounter location, encounter details, and first management action taken) between each
county, final data were uploaded into a statistical software (JMP Pro 10) for analysis.
From 2009 to 2011, black bear encounter reports for South Carolina totaled 672.
The majority (n = 611, 90.9%) of the total reports originated in Greenville, Oconee,
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Pickens, and Spartanburg counties. Because of the low number of reports from other
areas of SC, only those 611 forms from the four counties were used in analysis.
The type of encounters were recorded and grouped into subcategories for data
analysis. These encounter types were categorized as: sighting (visual sighting with no
bear damage), damage (bear caused damage), sign only (prints or other evidence of bear
presence with no physical sighting), road kill, deceased (bear euthanized by SCDNR
personnel or killed by other means), and unspecified (those that had no recorded
information).
Locations of the reported bear encounters were grouped into the following
subcategories: neighborhood (as stated by caller or multiple calls from same area), porch,
road (around or on), yard (as stated by caller), and other (campground, field, golf course,
etc.). Those locations that were not recorded on the form were classified as
“unspecified”.
The encounter details were grouped as follows: agriculture, birdfeeder, concern
for children or pets, informational report only, property, trash, multiple causes for report,
possible food, unreported and other. Agricultural related encounters involved livestock
(e.g. chickens) and crops (e.g. corn, orchard). Birdfeeder calls regarded bears eating
from or damaging birdfeeders. Encounter calls detailing concern for children or pets
included bears eating pet food, close proximity of bear to children, and threatening bear
behavior. Property details included damage to grills, gutters, and any detail relating to a
person’s residence. Trash calls regarded encounters were where bears were rummaging
through or damaging residents’ trash. Details that were among a wide range of
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subcategories (e.g. trash, pet food, and apple trees) were grouped into a multiple cause
subcategory. Possible food details occurred when the bear was reported to be in an area
with food sources, although not actively eating. This subcategory was created
specifically to demonstrate the number of encounters occurring from human-sourced food
attractants. Encounter details not suitable for grouping with existing subcategories (e.g.
bear den site or bear being hit by car) were placed in the other subcategory. Calls
reporting information (e.g. reporting suspicious activity or bear in a tree) were labeled as
information only reports. Unreported calls occurred when no information regarding
details of the encounter were recorded.
Lastly, the first action taken refers to the management action that was
implemented by SCDNR personnel in reaction to the encounter type, details, or location.
These were grouped into: active management (e.g. traveling to site or setting trap), advice
given (e.g. advised to remove attractant), no action, public concern noted (e.g. bear in
yard with children present or residents do not want bear killed), and unreported where no
action details were recorded on the form.
The analysis of each variable (encounter type, location, details, and first action
taken) proceeded in several steps. The first step involved a one-way analysis of
frequency and percent of all reports across all years and counties to answer the first
research objective. Chi-squared analysis was used to show significant differences in
proportions of subcategories of each variable and confidence intervals were used show
which subcategories were most commonly reported among all years and counties. The
second step involved a two-way frequency analysis comparing distributions of each

20

variable among counties to also answer the first research objective. To answer the second
research objective, the third step involved chi-squared analysis to determine if there were
significant differences in the distribution of each variable among counties by year. If the
overall distributions were significantly different, pairwise comparisons were used to
analyze subcategories to determine where the significant differences existed within each
variable among counties by year.

3.3. Bear Encounters in the Wildland-Urban Interface

The goal of analyzing the spatial patterns of reported black bear encounters in
upstate South Carolina was to determine where encounters were taking place among the
wildland-urban interface from 2009 to 2011. The bear encounter data was uploaded into
Esri’s ArcGIS 10.1 and projected to the UTM NAD 1983 Zone 17N coordinate system
used by the SCDNR. The encounter data contained a total of 611 points and were the
same points used in the statistical analysis. Of the 611 total points, 386 (63.0%) had
correct UTM location information to be mapped in ArcGIS 10.1.
The county shapefiles for South Carolina were downloaded from the U.S. Census
TIGERLine Shapefiles (U.S. Census, 2010). Greenville, Oconee, Pickens, and
Spartanburg counties were clipped from the SC state file, leaving only the study area.
State shapefiles were also projected into the UTM NAD 1983 Zone 17N coordinate
system. Using the study area, the wildland-urban interface layer was clipped to fit the
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study area and spatially joined with the encounter layer, allowing for in depth analysis of
encounters within the WUI.
The South Carolina wildland-urban interface data were part of a national project
to illustrate where the wildland-urban interface is located within the United States in
1990, 2000, and 2010 (Radeloff et al., 2005). Data are freely available for download and
manipulation in ArcGIS. Radeloff, et al. (2005) describes the wildland-urban interface as
the area where human development and wildlands meet and is comprised of interface as
well as intermix communities, where housing density is a minimum of one house per 16
hectares. More specifically, interface areas are characterized by having one house per 16
hectares and are adjacent to areas with less than 50% continuous vegetation. Interface
areas are also within 1.5 miles of an area over 500 hectares with greater than 75%
vegetation. In contrast, intermix areas contain more than 1 house per 16 hectares, have
more than 50% vegetative cover, and vegetation is continuous (Radeloff et al., 2005).
For the purpose of this project, housing density and land cover were used to gain
information about the type of habitat that bears are using in the South Carolina upstate.
Using information already contained within the attributes of the WUI layer, the wildlandurban interface class (WUICLASS10) was used to provide a more descriptive assessment
as to where all encounters are occurring. Each housing block unit is assigned a class,
totaling 13 different WUI classes: High density intermix, medium density intermix, low
density intermix, high density interface, medium density interface, low density interface,
high density/no vegetation, medium density/no vegetation, low density/no vegetation,
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very low density/no vegetation, uninhabited/no vegetation, very low density with
vegetation, and uninhabited with vegetation (Table 1).

4. Results
This study was conducted using a dataset containing 672 forms collected by the
South Carolina Department of Natural Resources from 2009 to 2011 from all counties in
South Carolina. 90.9% of all forms collected originated in Greenville, Oconee, Pickens,
and Spartanburg counties. Therefore, for the purposes of analysis, only those four
counties were considered. The final dataset used in this study contained only those 611
forms from the four Upstate counties.
Chi-squared analysis was conducted to determine if there were significant
differences between the proportions of subcategories of each variable by county among
years. Results from this analysis were omitted from the final report because it was
decided that the number of years in the study was not enough to make assumptions about
patterns in reporting frequency. Further research on this topic should include a temporal
component from a larger pool of years.

4.1. Bear Encounters

Most of the total 611 reports that occurred between 2009 and 2011 originated in
Greenville County (n = 245, 40.1%), followed by Pickens (n = 168, 27.5%), Oconee (n =
119, 19.5%), and Spartanburg (n = 79, 12.9%). Over all the counties in the study area,
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reported black bear encounters occurred most frequently in 2011 (n = 326, 53.4%),
followed by 2009 (n = 181, 29.6%), with the least number of reports occurring during
2010 (n = 104, 17.0%) (Figure 2).

4.1.1. Encounter Type
The first variable of interest for this study is the type of black bear encounter.
Frequency and percent were calculated between all years by county (Table 2). For each
year and county, there were significant differences in the proportion of the type of report
(χ² = 932.04, p ≤0.0001). The most common type of report overall was sighting (n = 334,
56.3%, 95% CI [0.52, 0.60]) followed by damage reports (n = 206, 33.7%, 95% CI [0.30,
0.37]).
Chi-squared analysis of counties by year showed that there were only statistically
significant differences between counties in 2009 (χ² = 24.97, p ≤ 0.0150). The
differences were between Greenville and Pickens counties (p ≤ 0.0455) and also between
Pickens and Spartanburg counties (p ≤ 0.0054). Differences between Greenville and
Pickens were due to damage (p ≤ 0.0303) and road kill (p ≤ 0.0485) reports where
damage occurred more often in Pickens and road kills happened more frequently in
Greenville. Similarly, differences between Pickens and Spartanburg were also due to
damage (p ≤ 0.0010) and road kill (p ≤ 0.0105) report types where Pickens had a higher
frequency of damage than Spartanburg, which had a higher number of road kills. The
number of road kill is likely higher in more urban areas because of the larger number of
roads and cars, making it more likely that a bear could be hit and killed. Consequently,
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the larger number of damage calls from less populous areas could support the idea that
more rural communities are more likely to see bears often and only report encounters if
there are issues with damage.

4.1.2. Encounter Location
Frequency and percent were calculated between all years by county (Table 3).
The analysis of the reported encounter location between all years and counties showed
significant differences in the proportion of each location (χ² = 259.02, p ≤ 0.0001). More
specifically, locations in the yard (n = 250, 40.9%, 95% CI [0.3709, 0.4486]) were
reported most often, followed by unspecified encounter locations (n = 116, 19.0%, 95%
CI [0.1607, 0.2229]).
Analysis of counties by year show that there were significant differences between
the reported black bear encounter locations in 2011 among counties (χ² = 44.66, p ≤
0.0001). Pairwise comparisons of counties showed that the percent of encounter
locations in Greenville County differed significantly from the percent of locations in
Oconee County (p ≤ 0.0057). This difference was due to encounter locations in the yard
(p ≤ 0.0375), unspecified locations (p ≤ 0.0019), and in other locations (p ≤ 0.0483),
where Greenville had higher reported occurrences of each location. Additionally,
pairwise comparisons show that Pickens County differed significantly with Greenville (p
≤ 0.0005), Oconee (p ≤ 0.0143), and Spartanburg (p ≤ 0.0171) counties. The differences
between Pickens and Greenville were due to locations in a yard, on a porch, on a road, or
other locations (p ≤ 0.0223, 0.0038, 0.0059, 0.0483, respectively) where Greenville had
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more occurrences of all reported locations except on the porch. The differences between
Pickens and Oconee were due to unspecified locations (p ≤ 0.0368), where the highest
frequency was in Pickens and road locations (p ≤ 0.0058), where Oconee had the most
occurrences. Finally, the differences between Pickens and Spartanburg were due to
reported bear encounters where Pickens had a higher number of reported porch locations
(p ≤ 0.0021).

4.1.3. Details of Encounter
Frequency and percent were calculated between all years by county (Table 4). In
the analysis of report details from black bear encounters over all years and counties
shows that there we significant differences in proportion of details (χ² = 836.42, p ≤
0.0001). Overall, unreported details were the most common occurrence (n = 331, 54.2%,
95% CI [0.5021, 0.5809]). Less commonly reported details included trash (n = 59, 9.7%,
95% CI [0.0756, 0.1226]), birdfeeder (n = 49, 8.0%, 95% CI [0.0612, 0.1044]), and
agriculture (n = 45, 7.4%, 95% CI [0.0555, 0.0971]).
Analysis among counties by year showed that there were significant differences
between the report details in 2009 between counties (χ² = 58.23, p ≤ 0.0004). Pairwise
comparisons of counties showed that the percent of encounter details in Greenville
County differed significantly from the percent of details in Pickens County (p ≤ 0.0003).
Within these counties, differences were due to concern for children or pets (p ≤ 0.0273),
multiple causes (p ≤ 0.0071), possible food attractants (p ≤ 0.0153), property details (p ≤
0.0060), and unreported details (p ≤ 0.0022). Greenville County had a more frequent
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occurrence of possible food attractants, property details, and unreported details, while
Pickens showed more frequent concerns for children and pets, as well as multiple details.
Additionally, there were significant differences shown between Pickens and Spartanburg
counties (p ≤ 0.0118). Within these counties, differences were due to multiple causes (p
≤ 0.0104) and unreported details (p ≤ 0.0019) where Pickens showed higher frequencies
of both details.

4.1.4. First Action Taken
Frequency and percent were calculated between all years by county (Table 5).
Between all years and counties in the study, there were significant differences in the
proportion of actions taken (χ² = 461.85, p ≤ 0.0001). Unreported (n = 235, 38.5%, 95%
CI [0.35, 0.42]) was the most commonly noted first action taken, where no information
about what type of response SCDNR took was provided on the report form. The next
most common responses were advice (n = 178, 29.1%, 95% CI [0.26, 0.33]) and active
management (n = 175, 28.6 %, 95% CI [0.26, 0.32]).
In the Chi-squared analysis of counties by year, there was a significant difference
between counties in 2011 (χ² = 27.48, p ≤ 0.0066). Pairwise comparisons of counties
showed that the percent of actions in Greenville County differed significantly from the
percent of actions in Pickens County (p ≤ 0.0025). Additionally, pairwise comparisons
indicate a significant difference between Greenville County and Spartanburg County (p ≤
0.0041), Oconee County and Pickens County (p ≤ 0.0405), and Oconee County and
Spartanburg County (p ≤ 0.0110). The difference between Greenville and Pickens was
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due to unreported actions (p ≤ 0.0031) where Greenville had more unreported actions
than Pickens. Additionally the differences between Greenville and Spartanburg were due
to active management (p ≤ 0.0016) and unreported actions (p ≤ 0.0045) where
Spartanburg had less frequent unreported and active management reports than Greenville.
Oconee and Pickens counties significantly differed because of management advice (p ≤
0.0277) where Oconee had more than Pickens, and unreported actions (p ≤ 0.0050)
where Pickens had more than Oconee. Finally, the difference between Oconee and
Spartanburg was due to active management (p ≤ 0.0110) and unreported actions (p ≤
0.0059) where Spartanburg had less unreported actions and more active management
reports.

4.2. Bear Encounters in the Wildland-Urban Interface

In the study area of upstate South Carolina, all 13 wildland-urban interface classes
are present. Each Census block unit was given a classification by Radeloff, et al. (2005).
Given that the wildland-urban interface is comprised of both interface and intermix
communities, upstate South Carolina is 30.6% WUI. As presented in Table 7, Greenville
County contains a total of 10,889 block units. Of those units, the majority of units are
classified as medium housing density with no vegetation (n = 3,308, 30.38%). Oconee
County contained 4,232 housing block units with a fairly evenly distributed number of
classifications. Similarly, Pickens County contained 4,853 block units, also with an
evenly distributed number of classifications. Finally, Spartanburg County is the largest
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county in area, as well as number of block units (n = 11,210). The most frequent
classifications of block units in Spartanburg are uninhabited areas (n = 2,589, 23.07%)
and medium housing density (n = 2,560, 22.84%).
Of the 13 wildland-urban interface classes, black bear encounters within the
upstate of South Carolina were reported within 10 different classes (Figure 3, Table 6).
The highest percent of reported encounters occurred within low density intermix
communities (n = 176, 46.0%). Medium density intermix communities accounted for
16.0% of encounters (n = 63) with no reported black bear encounters occurring within
high density intermix communities. Additionally, high density interface communities
also showed no reported bear encounters, while 7.0% of encounters were within medium
density interface (n = 26) and 3.0% from low density interface communities (n = 13). Of
the communities with no vegetation (vegetation cover ≤ 50.0%), high density/ no
vegetation showed 1.0% of encounters (n = 4), medium density/ no vegetation showed
13.0% (n = 49), low density/ no vegetation showed 1.0% (n = 4), and very low density/
no vegetation communities contained 7.0% of reported black bear encounters (n = 28).
Uninhabited areas with no vegetation contained 2.0% (n = 8) of encounters. Finally,
areas with vegetation cover greater than 50.0% and were uninhabited contained 3.0% of
encounters (n = 14), while no reported encounters occurred within areas with vegetation
and very low density.

5. Discussion
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The encounter database and wildland-urban interface analysis may show some
bias from a number of factors. First, this study was limited by considering only those
encounters in which a resident called SCDNR and filed a report. Residents who
experienced a bear encounter but were unaware of the ability to make a report would not
be counted. However, all data that were available was used, recorded, and reclassified to
the best ability of the researcher. Secondly, these data cover only four counties in South
Carolina. These counties were the focus of the study because the majority of calls
regarding black bears originate in one of the four counties. Further research into all
counties of South Carolina as well at a state-wide analysis of wildland-urban interface is
suggested. Third, this data does not represent the entire Southern Appalachian
Ecoregion. Because the upstate of South Carolina is only a part of the area, further
research should contain portions of Georgia, North Carolina, and Tennessee as well.
Finally, an analysis of a period of multiple years could offer new insight to any patterns
of report behavior that could not be concluded from this study.

5.1. Bear Encounters

5.1.1. Encounter Type
Overall, the most common cause for upstate South Carolina residents to contact
SCDNR regarding a black bear encounter was to report a sighting. This was the case
with all counties and in each year of the study. Research in other areas with high
occurrences of bear encounters suggest that people residing in those areas are typically
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accepting of bears living amongst them. Findings in this research support that conclusion
given that over 50% of reports were only sightings, suggesting that people in upstate
South Carolina are generally accepting, or at least neutral, toward black bears, rather than
reporting other encounters. Additionally, it could be suggested that nuisance reports are
so infrequent, that the labeled SCDNR “Nuisance bear complaint form” is a misnomer.
Each county was examined in terms of the differences in encounter types. The
counties, specifically the least populated, Oconee and Pickens, damage reports tended to
be higher than more populous counties. Main differences between counties noted in
section 4.1.1 were due to the frequency of damage reports. Less populous counties, like
Pickens and Oconee, were statistically different in their reports of damage calls than
those populous counties like Greenville and Spartanburg where Pickens showed higher
frequencies of damage reports than both Greenville and Spartanburg. This would suggest
that residents living in less populous or more highly vegetated areas may be accustomed
to seeing black bears in the landscape, therefore would be less likely to report a sighting,
but more likely to report damage. Those people would also be more likely to experience
damage due to the likelihood of bears finding human-sourced food in those areas.

5.1.2. Encounter Location
Encounter reports from each county and among all years showed that the most
common place for a bear to trigger a resident to report an encounter was when the bear
was located in someone’s yard. Other research has shown that concern for safety can
generate calls into wildlife agencies regarding wildlife in the area (Treves et al., 2010).
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Given that yards are generally within close proximity to a resident’s home, calls reporting
a bear in a yard might reflect those concerns for safety. Additionally, there is a high
likelihood that human-sourced food, such as trash and birdfeeders, are located in or
around a house. In this study, about 23% (n = 144) of all reported encounters were
related to human-sourced food, such as birdfeeders, trash, and suspected food sources.
Since bears are remarkably adaptable, the presence of them within a resident’s yard is not
uncommon.
Also notable is the frequency of report call locations being labeled as unspecified.
Over all years and counties in this study, 19% of report locations were not specified by
SCDNR personnel. While this could have occurred as a result of many factors, locational
information is important when considering how an agency should respond and should not
be overlooked.

5.1.3. Details of Encounter
Information gathered from each call that contained any specifics was recorded for
analysis and included details of the report. For example, reports could be distinguished
by whether a bear was eating from a birdfeeder or being hit by a car in the road and
provided more specific information than just damage or sighting. Unfortunately, almost
55% of all reports contained no details of the call. This again makes managerial response
difficult if the agencies do not know more specific information about the nature of the
bear report.
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Details recorded overall showed that trash, birdfeeders, and agricultural related
calls were fairly common. Calls coming from more populous counties tended to have
higher frequencies of possible food reports. For example, Greenville County was
significantly different from Pickens in that there were a higher number of reports stating
that there were locations of possible food attractants near the location of the bear. This
finding supports similar reports showing that bears are moving into more urban areas
because of the availability of human-sourced food and that there is no other reason that a
bear should be located at the place of encounter. While some information can be
interpreted about the nature of these reports, more information regarding the specific
details of the call is needed to make more definitive conclusions.

5.1.4. First Action Taken
The final variable under analysis determined which reports required action by
SCDNR. Again, among all reports, the largest majority remained unreported. This means
that there was no information provided by SCDNR regarding any action at all leaving the
true management action implemented or needed from this agency unable to be
determined. Of those that did have details about the first action taken by SCDNR, advice
and active management combined made up almost 60% of the reports. No patterns
emerged regarding the type of community in relation to the management action. It can be
concluded that each encounter is different and required different actions depending only
on the encounter type, location, and related details. Future research should focus on
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predicting which encounters are most likely to need various management actions in order
to expedite the response process of management personnel.

5.2. Bear Encounters in the Wildland-Urban Interface

Within upstate South Carolina, reported black bear encounters are occurring most
often within areas with low to medium housing density and intermixed vegetation. Given
that bears tend to avoid contact with humans and that they are opportunistic feeders, it is
no surprise that encounters are occurring in these wildland-urban interface zones. These
areas are of particular importance due to the likelihood of continuing encounters. Bears
treat WUI zones as sanctuaries, creating the possibility of future management problems
(Hristienko and McDonald, 2007). Bears that use these WUI zones have the potential to
change their behavior, which could ultimately lead to population decline or even a
decline in human acceptance of bears (Beckmann and Lackey, 2008; Don Carlos et al.,
2009). This fact reinforces the need for future research on human perceptions of bears
over a long period of time and within the wildland-urban interface to see if human
perceptions, as well as actual bear populations, are changing in South Carolina.

6. Conclusion and Implications

Upstate South Carolina is an area of interest when considering the interactions
between black bears and humans within the context of the wildland-urban interface.
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Results suggest that more research about human perceptions of bears within this area
should be conducted. SCDNR deals with a variety of people every day with varying
degrees of knowledge and experience with black bears, making the job of recording
encounters difficult. The purpose of this research is to work with agencies in order to
help minimize the burden and streamline the process of managing black bear-human
encounters. Results from this research could offer support to other areas outside of SC
that are similar in habitat, such as the Georgia, North Carolina, and Tennessee sections
that make up the Southern Appalachian Ecoregion.
Considering that 55% of report forms contained no report detail information and
39% of reports did not record the first action taken as a result of an encounter, I suggest
that there should be more efficient recording of black bear encounters implemented by
management personnel. I suggest that a new, more descriptive, form be created and
distributed throughout the state. This form should contain sections where personnel
could check a box corresponding to the most relevant answer given by callers. These
forms should be used in conjunction with a new telephone and online reporting system.
Callers would be prompted to report their encounter to an online survey database unless
of an emergency. Online reporting has been successfully used in many areas of citizen
science, such as eBird, Project Feederwatch, and the California Roadkill Observation
System. Online reporting would streamline the reporting and analysis process of
encounters, reduce the burden on an understaffed agency, and only inform managers
when bear encounters are urgent.
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Report details indicated that about 23% of recorded encounters involved some
form of human-sourced food. Included here is trash, birdfeeders, agriculture, and
suspected food sources. I estimate that this number is actually higher than reported in
this study and suggest that actions be taken to reduce the availability of human-sourced
food. Specifically, within city limits, municipal trash workers have the ability to attach a
note to each resident’s trash bin containing detailed information about the relationship
between bears and human-sourced food and ways to reduce the likelihood of encounters.
For those without municipal trash pick-up, fliers containing the same information could
be available at each recycling and trash receptacle in every county. Directly targeting the
problem with information using county resources would spread information while being
of little burden to management agencies.
Areas of low to medium housing density with intermix and interface vegetation
should also be targeted for educational campaigns. Educational resources, like mail
fliers, community postings, and news segments should be implemented to reduce the
number of calls received by management agencies. Information about how a resident
should report a bear encounters needs to be vocalized to reduce the number of erroneous
reports. The result would be time spent more efficiently by managers on more important
management needs.
Additionally, managers should move away from labeling all encounters as
conflicts. The results show that this is not the case with the majority of reports.
Continuing to use “complaint forms” only perpetuates the idea that all bears are a
nuisance. In an area with a high wildland-urban interface, such as upstate South
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Carolina, humans and bears will need to coexist peacefully in order to reduce the need for
managerial intervention.
The future of human dimensions research will need to focus on human
perceptions of wildlife. The likely increase of wildland-urban interfaces throughout the
country creates new issues for management agencies when the encroaching population
does not understand the surrounding wildlife, especially in wildland-urban zones.
Education will need to be aimed at wildland-urban communities in order help residents
understand management agencies and perceptions research into how residents perceive
local wildlife should be implanted in order to help agencies understand their community
as well. By working towards a complete understanding, it can be possible to maintain a
healthy relationship between a community, the wildlife, and the agency in charge of
management.
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Table 1
Wildland-urban interface classes and definitions adapted from Radeloff, et al. (2005).
Housing density is measured per hectare.
Vegetation
Type

Intermix

Interface

Housing
Density

Definition

High density

Housing density ≥ 741.3162; wildland vegetation >
50.0%

Medium density

Housing density between 49.42108 and 741.3162;
wildland vegetation > 50%

Low density

Housing density between 6.177635 and 49.42108;
wildland vegetation > 50%

High density

Housing density ≥ 741.3162; wildland vegetation ≥
50.0%; within 2.414 km of an area with ≥ 75.0%
wildland vegetation

Medium density

Housing density between 49.42108 and 741.3162;
wildland vegetation > 50%; within 2.414 km of an
area with ≥ 75.0% wildland vegetation

Low density

Housing density between 6.177635 and 49.42108;
wildland vegetation ≤ 50%; within 2.414 km of area
with ≥ 75% wildland vegetation

High density

Housing density ≥ 741.3162; wildland vegetation ≤
50.0%

Medium density

Housing density between 49.42108 and 741.3162;
wildland vegetation ≤ 50%

Low density

Housing density between 6.177635 and 49.42108;
wildland vegetation ≤ 50%

Very low density

Housing density < 6.177635 and wildland vegetation
≤ 50%

Uninhabited

Housing density = 0 and wildland vegetation ≤ 50%

Very low density

Housing density < 6.177635 and wildland vegetation
> 50%

Uninhabited

Housing density = 0 and wildland vegetation > 50%

No
Vegetation

Vegetation
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Table 2
Frequency and percent of encounter types from 2009 to 2011 by each county.
Greenville
Encounter
Type

Oconee

Pickens

Spartanburg

N

%

N

%

N

%

N

%

Sighting

147

60.00

65

54.62

79

47.02

53

67.09

Damage

72

29.39

41

34.45

73

43.45

20

25.32

Sign Only

4

1.63

6

5.04

6

3.57

1

1.27

Road Kill

19

7.79

5

4.20

6

3.57

4

5.06

Deceased

1

0.41

1

0.84

3

1.79

0

0.00

Unspecified

2

0.82

1

0.84

1

0.60

1

1.27

245

100

119

100

168

100

79

100

TOTAL

Table 3

45

Frequency and percent of encounter locations from 2009 to 2011 by each county.

Greenville
Encounter
Location

Oconee

Pickens

Spartanburg

N

%

N

%

N

%

N

%

Yard

83

33.88

53

44.54

78

46.43

36

45.57

Road

45

18.37

20

16.81

11

6.55

11

13.92

Porch

10

4.08

8

6.72

15

8.93

0

0.00

Neighborhood

23

9.39

16

13.45

20

11.90

14

17.72

Unspecified

57

23.27

12

10.08

34

20.24

13

16.46

Other

27

11.02

10

8.40

10

5.95

5

6.33

TOTAL

245

100

119

100

168

100

79

100
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Table 4
Frequency and percent of encounter details from 2009 to 2011 by each county.
Greenville
Encounter
Details

Oconee

Pickens

Spartanburg

N

%

N

%

N

%

N

%

Agriculture

17

6.94

10

8.40

14

8.33

4

5.06

Birdfeeder

15

6.12

14

11.76

13

7.74

7

8.86

Children/Pets

5

2.04

4

3.36

13

7.74

2

2.53

Informational

6

2.45

3

2.52

4

2.38

1

1.27

Multiple

8

3.27

11

9.24

16

9.52

1

1.27

144

58.78

63

52.94

73

43.45

51

64.56

Other

3

1.22

1

0.84

1

0.60

2

2.53

Possible
Food

17

6.94

8

6.72

8

7.76

3

3.80

Property

6

2.45

2

1.68

2

1.19

0

0.00

Trash

24

9.80

3

2.52

24

14.29

8

10.13

TOTAL

245

100

119

100

168

100

79

100

Unreported
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Table 5
Frequency and percent of first actions taken as a result of reported bear encounters from
2009 to 2011 by each county.

Greenville
First Action
Taken
Active
Management

Oconee

Pickens

Spartanburg

N

%

N

%

N

%

N

%

62

25.31

29

24.37

52

30.95

32

40.51

Advice

68

27.76

38

31.93

49

29.17

23

29.11

No Action

4

1.63

2

1.68

1

0.60

0

0.00

Unreported

107

43.67

50

42.02

58

34.52

20

25.32

Public
Concern
Noted

4

1.63

0

0.00

8

4.76

4

5.06

TOTAL

245

100

119

100

168

100

79

100
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Table 6
Frequency and percent of human-bear encounters in the wildland-urban interface of
South Carolina.

Vegetation
Type
Intermix

Interface

No Vegetation

Vegetation
TOTAL

Housing
Density
High

N

%

0

0.0

Medium

63

16.0

Low

176

46.0

High

0

0.0

Medium

26

7.0

Low

13

3.0

High

4

1.0

Medium

49

13.0

Low

4

1.0

Very Low

29

8.0

Uninhabited

8

2.0

Very Low

0

0.0

Uninhabited

14

3.0

386

100.0
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Table 7
Frequency and percent of wildland-urban interface classifications within 2010 Census
housing block units of each county in the study area.

Housing
Density
High

Pickens

Spartanburg

N

%

N

%

N

%

N

%

9

0.08

14

0.33

12

0.25

14

0.12

639

5.87

541

12.78

444

9.15

709

6.35

750

6.89

640

15.12

738

15.21

986

8.80

100

0.92

74

1.75

97

2.00

74

0.66

715

6.57

598

14.13

605

12.47

1030

9.19

173

1.59

170

4.02

153

3.15

244

2.18

1127

10.35

28

0.66

136

2.80

540

4.82

3308

30.38

232

5.48

712

14.67

2560

22.84

240

2.20

80

1.89

79

1.63

519

4.63

42

0.39

12

0.28

17

0.35

75

0.67

2088

19.18

483

11.41

812

16.73

2589

23.07

115

1.06

147

3.47

99

2.04

193

1.72

430

3.95

461

10.89

472

9.73

492

4.39

1153

10.59

752

17.77

477

9.83

1185

10.57

TOTAL

10889

100

4232

100

4853

100

11210

100

Intermix

Vegetation
Type

Oconee

Water

Greenville

Medium
Low

Interface

High
Medium
Low

No Vegetation

High
Medium
Low
Very Low

Vegetation

Uninhabited
Very Low

Uninhabited
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Figure 1
Map of study area. Upstate South Carolina: Oconee, Pickens, Greenville, and
Spartanburg counties.
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Figure 2
Reported black bear encounters in upstate South Carolina by year and by county.
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Figure 3
The wildland-urban interface of South Carolina.
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APPENDICES
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Appendix A
Nuisance Black Bear Complaint Form
Figure A-1: Form used by SCDNR to log reported black bear encounters in South
Carolina.
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